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RESUMEN

INTRODUCTION

%ne and subalpine vegetation is often difficult to delimit on summits or along ridges of mountains that ap-

proach timberline thresholds. Geophysical discontinuities in the angle and orientation of slopes, varying de-

^
ees °^exP°sure to wind and solar irradiation, sporadic fires and local edaphic heterogeneity create and affect

Q

ontinuities in the distribution oftimberline species and their plant communities (Billings 1974; McDonald

o
,

UC^ is l^e case f°r alpine plant communities on the poorly explored summit of Cerro Queixobra
6 1234 N; 96°11'51"W) in the Sierra Madre del Sur ofsouthern Oaxaca (Fig. 1), where a species-rich associa-

te® of
shade-intolerant species occurs exclusively on the mountain’s summit (ca. 3700 m).

^rst comprehensive collections of Cerro Quiexobra were accomplished by the author in December of

^A - McDonald2900-2951 ) and October of 1990 (J.A. McDonald 2987-3040), followed by significant expe-

!

Uons byJaime Hinton and collaborators during October of 1995 (J. Hinton et al. 26133-26217) and August of

6
(J- Hinton et al. 26641-26843). These collectors encountered a rich herbaceous flora in moist glades of

fountain saddles (Alepidocline macdonaldana, Erigeron quiexobrensis, Hieracium abscissum, Luzula denticulata,

toa
oenanthoides,

Schiedeella hyemalis) and an array ofherbs and short-statured (sl.O m), lignescent phanero-

£ytes> on exposed rock and cliff faces (Ageratina pichinchensis, Aphanactis macdonaldii, Castilleja nivibractea,

onolaena
macdonaldii, Verbesina macdonaldii, Valeriana pulchella). Several miniature, hemi-cryptophytes

chamaephytes
(Calandrinia micrantha, Lobelia macdonaldii, Oxalis hintoniorum, Sisyrinchium tenuifolium.
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Tauschiafiliformis) are loa vith creeping, r

and a geophytic Peperomia (P. monticola). Most of the aforemen-

tioned genera occur frequently in disjunct alpine zones throughout Mexico. The timberline vegetation ofCerro

Quiexobra also harbors unique and highly specialized shrubs and short trees, such as the onlyknown arbores-

cent bluebonnet, Lupinus jaimehintoniana, which occupies a shrub-dominated, subalpine ecotone between

surrounding pinelands (P. aff. hartwegii) and treeless zones.

The alpine flora of Cerro Quiexobra is extraordinarily unique in various regards, owing ostensibly to its

geographic isolation during the present age and glacial maxima of the Pleistocene (McDonald 1993). Compar-

ing closely in species richness to other alpine refugia of similar size in northeast and northwest Mexico (Mc-

Donald 1990, 2011), this highly restricted plant community comprises at least 80 species of herbs and short

shrubs. The vegetation is particularly noteworthy in terms ofrare and endemic elements, supporting at least 19

species that are presendyknown exclusively from this high point of the Sierra Madre del Sur, more than double

the number of single-peak endemics encountered in other alpine refugia of Mexico (Almeida-Lenero et al.

2007; Beaman 1962, 1966; Laur& Klaus 1975; McDonald 1993, 2011; Narave 1985). Unlike the closest known

alpine grasslands to the north and east, Pico de Orizaba of Veracruz and Volcan Tacana of Chiapas (respec-

tively), as well as alpine grasslands across central Mexico’s volcanic belt (19° Lat. N; Almeida-Lenero et al. 1994,

2004, 2007; Gimenez de Azcarate& Escamilla 1995; Rzedowski 1975), an array of forbs and perennial herbs of

Cerro Quiexobra, mosdy Asteraceae, are dominant over few grasses (5 spp.), caryophylls (2 spp.) and mustards

(2 spp.). Asteraceae are especially well represented in terms of species richness (27spp.) and plant cover, and

account for a substantial number ofnarrow endemics (11 spp.). The Apiaceae and Orobanchaceae rank second
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in terms ofspecies richness (4 spp. each), followed by the Ericaceae, Plantaginaceae, and Solanaceae, each with

three species. As presently known, only two non-native species occur among the natives, Poa annua and Sisym-

brium cf. irio, underscoring again the persistent insularity of this plant community.

The remarkable rates ofnarrow endemism at the summit of Cerro Quiexobra are apparently the result of

long-term isolation during both glacial and interglacial periods of the Pleistocene, as well as the distinctive

geological substrates ofthe Sierra Madre del Sur. The closest, aforementioned alpine zones to the north and east

ofOaxaca occupy loose basaltic soils and gravel, while Cerro Quiexobra’s flora inhabits solid, rocky substrates

ofa mountain range that is formed by a complex mixture ofLower Cretaceous marine sediments, Proterozoic

metamorphic rock and extrusive Tertiary sedimentary volcanics (Ortega-Gutierrez 1992). With respect to evi-

dence that timberline plant communities ofMexico descend around 1000m during glacial maxima, the alpine

vegetation of Cerro Quiexobra presumably expands in distribution during pluvials to cover around 170 km of

the east-west backbone of the Sierra Madre del Sur (McDonald 1993). The geographical limits of this relatively

broad distribution are still far-removed, however, from insular alpine zones to the north (Pico de Orizaba, Ve-

racruz) by at least 200 km and to the east (Volcan Tacana, Chiapas) by around 400 km (Fig. 1).

This epicenter of rare and potentially endangered species warrants serious attention in terms of research

and protection. While timber extractions and the establishment of logging roads during the last two decades

have altered surrounding pine woodlands considerably, as have widespread, recurrent and devastating fires

(fidej. Hinton; Turner 1995), the short- and long-term impacts of these disturbances are essentially unknown.

in recent years on account of over-grazing, fires, trail erosion, and human recreation (Gimenez de Azcarate&
Escamilla 1999; Almeida-Lenero et al. 2007), successful efforts to protect this biologically diverse refugium

would conserve valuable evidence to better elucidate Mexico’s deep and colorful, natural history.
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Arbutus xalapensis Kunth {JAM2939)

Arctostaphylospungens Kunth. {JAM 2941)

C. {JAM 2922;JH 26149)

Castilleja integrifolia Lf. (JAM 2937)

*Castilleja nivibractea G.L. Nesom (JAM 2948, 3002)

*Castilleja quiexobrensis G.L. Nesom {JAM 2928)

esom IJH26133, 26451,

in prep {JAM 301 7;JH 26799)

(JAM2929)

Penstemon gentianoides (Kunth) Poir. (JAM 2925;JH26134, 26801)

Penstemon kunthii G. Don (JAM 2929, 3025;JH26299)

903,3030)

pulchella M. Martens & Galeotti (JAM 3022)
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